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Specification 

[Tide of tlie Inventionl MANdjFACTQElING METHOD AND APPARATUS 

OF CUSfflON STRUCTURE 
[Claims] | 

1. A manufacturiug method of a cushion structure the surface of which is 
formed with a quadrflateral net rolled up on a quadrilateral frame at each side etid 
portion thereof and stretched on th!e quadrilateral frame by fastened thereto, whercm 
the manufacturing metfiod comprises the steps of stretchmg a quadrilateral net secured 
at each side end portion thereof to a mounting plate, placing a quadrilateral frame on 
the net stretched m position and pijessing the quadrilateral frame to stretch the new 
under pressure and to roll up each |side end portion of the new on each frame portion of 
the quadrilateral frame, and festening the mounting plates to each frame portion of the 
quadrilateral fi:ame. 

2. A manufacturing method of a cushion structure as claimed in claim I, 
wherein a rigid frame body is adapted as the quadrilateral fi^e. 

3. A manufacturing method of a cushion structure as claimed in claim 1, 
wherein the quadrilateral firame is in the form of a combined structure composed of an 
elastic frame body and a rigid fi^e body embedded in the elastic frame body, and 
wherein the mounting plates are respectively fastened to each firune portion of the 
rigid frame body in a condition whjere each side end portion of the net was rolled up on 
each frame portion of the elastic frame body. 

i 

4. A manufacturing method of a cushion structure as claimed in claim 1, 2 or 
3, comprising the steps of retaining a quadrilateral net on a support firame of a support 
bed in a flat condition, placing the (quadrilateral frame in position on the net retained 
on die sxqjport bed, pressing the quadrilateral frrame to roll up each side end portion 
of die quadrilateral net on each fiiame portion of the quadrilateral frame, and fastening 
a mounting plate secured to each side end portion of the net to each frame portion of 
the quadrilateral frame. 

5. A manufacturing apparatus for carrying out the manufacturing method 
of a cushion structure claimed in claim 1, 2, 3 or 4, comprising a support bed having a 
cjuadrilateral frame portion^ a pl^pMity Vf damping mKhaili3II13 mOUIltCd 00 thC 
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support bed for clamping each side end portion of a qxiadrilateral net placed on the 
firame portion of die support bed, and a pressure mechanism for pressing 
a quadrilateral ftame onto the net placed on the firame portion of the support bed to roll 
up each side end portion of the net on each frame portion of the quadrilateral frame. 

[Detailed description of the Ihventionl 
[0001] 

[Field of the Invention] 

The present invention relates to a manufacturing method of a cushion structure 
and an apparatus for manirGacturing the cushion structure. 

[0002] 
[Prior Alt] 

hi Japanese Patent Laid-open Publication No. 11-290153, there has been 
proposed a cushion structure the sur&ce of which is formed with a quadrilateral net 
rolled up on a quadrilateral frame body at each side end portion thereof and stretched 
on the frame body by adhered thereto. The cushion structure is supeior in elastic 
cushion property in a simple construction smce the resibency of the stretched net is 
useful to enhance the cushion property of the structure without causmg a hardness 
feeling and a bottomed feeling. Accordingly, the cushion structure can be used as a 
seat cushion or backrest of various seats, 

[0003] 

[Problems to be solved] 

In the manufacturing process of the cushion structure, a quadrilateral die 
formed with a quadrilateral groove corresponding with the configuratioti of the frame 
is used for setting thereon tiie quadrilateral net in place. In a condition where the 
quadrilateral net was set on the die, the quadrilateral frame is coupled with the 
corresponding quadrilateral groove of the die so that the net is rolled up on the 
quadrilateral frame at each side end portion thereof and adhered to the frame in place 
by thermoplastic resin in a melted condition. 

[0004] 

When the frame is coupled with the corresponding groove of the die, the 
whole portion of the quadrilateral net except for each side end portion is brought into 

contact with ^h^ gyrfjjjj yf ftg {fig gmrouiidctl by ttiD quadrilateral groove and 
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restricted in a stretched condition. With such a setting method, it is difficult to 
uniformly adjust the tension of the quadrilateral net in a desired value. 
(0005] 

It is, therefore, an object of the present tavention to provide 
a manufacturing method of a cushion structure wherein a net stretched on a frame is 
superior in cushion property under high tension and wherein the tension of tiie net can 
be adjusted in a desired value. 

A further object of the present invention is to provide a manufacturing method 
of a cushion structure siq)ericr in cushion property and a manufacturing apparatus of 
the cushion structure wherein a frame of combined structure composed of an elastic 
fiame body and a rigid frame body embedded in the elastic frame body is adapted as 
the frame of the cushion structure so that the cushion property of die structure is 
enhanced by resiliency of a net stretched on the frame and the resiliency of the elastic 
frame body. 

[0007] 

[Means for solving the problems] 

The present invention is concerned with a manufacturing method and 
apparatus of a cushion structure having a quadrilateral net rolled up and fastened at 
each side end portion thereof on each frame portion of a quadrilateral frame. 

[0008] 

In a first manufacturing method of a cushion structure according to the present 
invention, a rigid frame body is adapted as the quadrilateral frame, and a net secured at 
each side end portion thereof with a mounting plate is adapted as the quadrilateral net 
The manufecturing method comprises the steps of placing the frame on the net in a 
stretched condition, pressing the frame in such a maimer that the net is stretched under 
pressure and rolled up at each side end portion thereof on each frame portion of the 
frame, and fastening the mounting plates of die net to each frame portion of the frame. 

[0009] 

In a second manufacturing method of a cushion structure according to the 
present invention, a frame of combined structure composed of an elastic frame body 
and a rigid fiame body embedded in the elastic frame body is adapted as the 
(quadrilateral fr^^j g g|jgjnJ ggg^ giflg ^^^q^ jJjjj^Qf g mOUIlting 
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plate is adapted as die quadrilateral net The manufiacturing mediod comprises tie 
steps of placing tbe ftame on the quadrilateral net in a stretched condition, pressing die 
frame in such a manner ttiat the net is stretched under pressure and rolled up on each 
frame portion of the elastic frame body at each side end portion thereof and fastening 
the moxmting plates to each frame portion of the rigid frame body. 

[0010] 

In the manufactuiing methods described above, the net is supported on a frame 
of a support bed in a flat condition, the frame is placed on the net and pressed in such a 
manner that each side end portion of the net are rolled up on each frame portion of the 
fiame^ and mounting plates secured to each side end portion of the net are fastened to 
each frame portion of the frame. 

[0011] 

A manufacturing apparatus of a cushion structure according to the present 
invention is adapted to oarty out tihe manufacturing methods described above. The 
manufacturing apparatus comprises a support bed widi a qnadrilateral frame, a 
plurality of clamping mechanisms moimted on the support bed for clamping each side 
end portion of the net to the quadrilateral frame of the support bed, a plurality of 
pressure mechanisms moimted on the support bed for pressing a frame body placed ou 
the net in such a manner that each side end portion of the net is rolled up on each 
frame portion of the frame. 

[0012] 

[Useful effect of the Invention] 

The first manufacturing method is suitable for manufacturing of a cushion 
structure in which a rigid frame body is adapted as the quadrilateral frame. In the 
manufacturing method, the net in a stretched condition is stretched under pressure 
applied from the frame, rolled up at each side end portion thereof on each frame 
portion of the frame and stretched on the firame by fastening the mounting plates to 
each fi:ame portion of the frame. 

[0013] 

With the manufacturing method, the net can be stretched by high tension 
without any restriction when pressed by the frame, and the tension of the net can be 

adjnsted in a desired vaii}? Vy a^jvstfflfnt of flis prcssurc ttppliod &om tlio fiamc. 
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[0014] 

The second manufacturing method is suitable for mamrfacturing of a cushion 
structure in which a firame of combined stracture composed of an elastic frame body 
and a rigid firame body embedded in the elastic frame body is adapted as the 
quadrilateral frame. In the manufacturing method, the net in a stretched condition is 
stretched under pressure applied from the frame, rolled up at each side end portion 
thereof on each frame portion of the elastic frame body and stretched on the elastic 
frame body by fastening the mounting plates to each frame portion of the rigid frame 
body. 

[0015] 

With the manufacturing method, the net can be accxirately rolled up on each 
fi*ame portion of the elastic frame bod^ at each side end portion thereof without any 
restriction thereto and stretched by high tension, and the tension of the net can be 
adjusted in a desired value by adjustment of the pressure applied to the frame 

[0016] 

The first and second manufacturing methods according to the present 
invention can be carried out by an apparatus wiiich comprises a support bed with a 
quadrilateral frame, a plurahty of clamping mechanisms mounted on the support bed 
for clamping each side end portion of the net to the quadrilateral frame of the support 
bed, a plurality of pressure mechanisms mounted on the support bed for pressing a 
frame body placed on the net in such a manner that each side end portion of the net is 
rolled up on each frame portion of the frame. 

[0017] 

[Preferred Embodiment] 

Illustrated in Figs. 1 and 2 of the drawings is a preferred embodiment of 
a cushion structure 10 manufactured by the present invention. Fig. 1 is a partly 
broken perspective view illustrating a bottom of the cushion structure 10, and Fig. 2 is 
a plan view illustrating the bottom of the cushion structure 10, In the cushion 
stmcture 10, a frame of combined structure composed of a rigid frame body embedded 
in an elastic fr*ame body is used as the frame of the cushion structure. 
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[OOJS] 

The jframe 10a of the cushioa structure 10 is in the form of a quadrilateral 
ftame of combined structure composed of a quadrilateral elastic frame body 11 made 
of sponge and a quadrilateral rigid frame body 12 of metal embedded in the elastic 
frame body 11. To provide the cushion structure 10, a quadrilateral net 13 made of 
ultra-strong polyester threads woven in meshes is stretched on the frame J Oa. 

[0019] 

As shown hi Figs. 1,2 and 13, 14, the quadrilateral elastic frame body U is 
formed in a circular cross-sectioa in a condition where it has been assembled in the 
cushion structure 10. Before assembled in the cushion structure 10, the elastic fi^e 
body 11 is formed semi-oval in CTOSs-section as shown in Fig. 12 As shown in Figs, 
1 and 3, the rigid square frame boy 12 is in the form of a quadrilateral frame of L-letter 
shape in cross-section and is integrally embedded in the elastic square frame 1 1 and 
exposed in a condition where a flat portion 12b of the frame is maintained in contact 
with a flat portion of the elastic square frame 11. 

[0020] 

As shown in Figs. 1, 2 and 4, the net is in the form of a quadrilateral net, and 
a mounting plate 14 is adhered to each side end portion of the quadrilateral net 13 by 
means of an adhesive agent of thermoplastic resin. For adhesion of the mounting 
plate 14, an amount of polyester synthetic resin powder is heated at about 260 and 
brought iuto contact with the mounting plate 14. In a condition where the resin 
powder is maintained in a melted condition, the mounting plate 14 is placed on each 
side end portion of the net 13, and the melted resin powder is hardened by cooling 
under pressure. Thus, the mounting plate 14 is firmly adhered to each side end 
portion of Ae net 13. 

[0021] 

In the cushion structure 10, the quadrilateral net 13 is rolled up at each side 
end portion tiiereof on each fiume portion 1 la of the elastic frame body 11, and the 
mounting plate 14 is fixed to the flat portion 12b of rigid fi^e body 12 by means of 
bolts 15 in a condition where the net 13 is maintained in its rolled up positiorL In 
such a conditioxi, each frame portion Ua of the elastic frame body 11 is compressed by 
each side end portion of quadrilateral net 13 and formed in a circular cross-sectioiL 
Thus^ the net 13 is unifgrnily OH thS qUadlflatWal flMO lOfl Of COHlMCd 
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structure composed of flie elastic frame body 11 and rigid frame body 12 and retained 
in place with a desired tensioiL 
I0O22] 

In the cushion structure 10, the net 13 is placed at die upper surface of the 
frame 10a of combined structore in a condition where each side end portion of the net 

13 is rolled up on each frame portion Ua of the elastic frame body 11 and fixed to the 
flat portion 12b of rigid frame body 12 at the bottom surface of the quadrilateral frame 
10a, With such a construction, the resiliency of elastic frame body 1 1 is added to the 
resiUency of net 13 to enhance the cusliion property of the structure 10, 

[0023] 

As in the cushion structure 10, each side end portion of quadrilateral net 13 is 
fixed to the flat portion 12b of rigid frame bo^ 12 through each frame portion I la of 
elastic frame body 11, the elastic frame body 11 is useful to elhninate a difference in 
tension of the net 13 and to retain the entirety of net 13 in a uniformly stretched 
condition. This is useful to provide the cushion structure 10 without causing any 
local difference in cushion property. 

[0024] 

The cushion structure 10 with such property can be adapted as a seat cushion 
or backrest of various scats or as a cushion frame of the seat cushion or backrest The 
cushion structure 10 can be manufactured by manufacturing steps shown in Figs. 11 to 

14 in use of a manufacturing apparatus 20 shown in Figs. 5, 6 and 10. 

[0025] 

The manufacturing apparatus 20 is composed of a support bed 21 in the form 
of a square fimne, a pressure bed 22 disposed in the support bed 21, a pluraUiy of 
clamping mechanisms 23, and a plurality of pressure mechanisms 24, The clamping 
mechanisms 23 are anranged in a pair and opposed to each other respectively at the left 
and right sides of support bed 21 and at the front side and backside of outer support 
bed 2 L The pressure mechanisms 24 are arranged at each comer of the support bed 
2 1 and opposed to one another. 

[0026] 

As shown in Figs. 6 to 9, the clamping mechanisms 23 each are composed of a 

f ^re^k^t S?ai a f lamping IsYor 231], an oporation lovor Z]o and a connecting 
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arm 23d. The clamping lever 23b is pivotally mounted at its rear end portion on a 
front portion of support bracket 23a for rotaiy movement in a vertical direction. The 
operation lever 23c is pivotally connected at its front end to the rear end portion of 
clamping lever 23b for rotary movement in a vertical direction. The connecting arm 
23d is pivotally mounted at its rear end on a rear end portion of support bracket 23 a for 
rotary movement in a vertical direction and pivotally connected at its front end to an 
intermediate portion of operation lever 23c for rotary movemeat in a vertical direction. 
The support bracket 23a is mounted on the support bed 21 to place the clamping 
mechanism 23 in positiotL 

[0027] 

When the clamping mechanism 23 is in an inoperative condition, the operation 
lever 23 c is retained in an upward position as shown in Fig, 7 to retain tiie clamping 
lever 23b in an upward position. When the operation lever 23c is moved downward 
to rotate in a clockwise direction, the clamping lever 23b is rotated in a 
counterclockwise direction and retained in a horizontal condition to be pressed on flie 
pressure bed 22 as shown in Figs. 8 and 9. 

[0028] 

As shown in Fig. 6, the pressure mechanisms 24 each are substantially the 
same in construction as the clamping mechaiusm 23. Namely^ the pressure 
mechanisms 24 each are composed of a support bracket 24a, a pressure lever 24b, an 
operation lever 24c and a coimecting arm 24d. When tiie operation lever 24c is 
moved downward, the pressure lever 24b is rotated in a clockwise direction and 
retained in a horizontal condition to be pressed inside tiie pressure bed 22, 

[0029] 

Illustrated in Figs. 11 to 14 is a manufacturing process of the cushion structure 
10. En Fig. 10, there is illustrated an inoperative condition of the manufecturing 
apparatus 20. The manufacturing process of the cushion structure 10 is carried out by 
tiie steps of retaining tiie quadrilateral net 13 on the support bed 22 in a flat condition 
as shown in Fig. 11, putting the quadrilateral frame 10a of combined structure on the 
net 13 supported on flie support bed 22 as shown in Fig. 12, pressing the quadrilateral 
frame 10a of combined structure to roll up each side end portion of the quadrilateral 
net 13 on each frame portion 11a of the elastic frame body U as shown in Fig. 13, and 

festening ^ifh ffli Y'iVm of tlis lollfid up Rot 13 to tlic flat portion izb of Oic 
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rigid frame body 12 as shown in Fig. 14. 



[0030] 

In use of the manufacturing apparatus 20, a rubber plate 23 e for prevention of 
slippage is attached to each distal ead of the clanqiing lever 23b as shown in Fig. 6, 
and the manufacturing apparatus 20 is set in an inoperative condition as shown in Fig 
10. 

[0031] 

At the first step of the manufecturing process, the quadrilateral net ] 3 is placed 
on the support bed 22, and each operation lever 23c of the clamping mechanisms 23 is 
operated to bring the rubber plate 23e attached to the clamping lever 23b into contact 
witi each mounting plate 14 on fhc net 13. Thus, the net 13 is clamped by the 
clamping lever 23b at eight portions thereof on the support bed 22 and retained on the 
siqjport bed 22 in a flat condition as shown in Fig. 11. 

[0032) 

At the second step of the mianufacturing process, the frame 10a composed of 
the elastic fi^me body 11 and rigid frame body 12 is placed in position on the 
quadrilateral net 13 horizontally supported on the support bed 22, At the third step of 
the m an u facturing process, the operation levers 24b of pressure mechanisms 24 are 
operated to bring the pressure levers 24b into contact with the flat portion 12b of the 
rigid frame body 12 and to press the frame 10a downward against the net 13. Thus, 
each frame portion 11a of the quadrilateral frame 11 is compressed into chcular in 
cross-section, and the net 13 is rolled up at each side end portion thereof on the frame 
1 1 and stretched with a predetermined tension. In such operation of the pressure 
mechanisms 24, it is desirable to mutually operate tlie pressure mechanisms 24 
opposed to each oth^. 

[0033] 

At the fourth step of the manufacturing process, the operation levers 23b of 
clamping mechanisms 23 are successively released from the stretched net 13, and the 
mounting plate 14 is placed in position on the flat portion 12b of rigid frame body 12 
at the released portion of the stretched net 13 and fixed to the rigid frame body 12 by 
bolts 15. In this instance, it is desirable to release the clamping mechanisms 23 
opposed to each other ther^^^y aiS9SJgiYily Mm tll6 mOlUUUlg platC 14 tO IllC rigid 




frame body 12 at the released end portion of the stretched net 13. 
[0034] 

Witfi the manufecturing process described above, the cushion structure 10 is 
manufactured with die net 13 stretched with a predeteimined tension on die elastic 
frame body 11. In the cushion structure, the resiliency of elastic j&ame body 11 is 
added to the resiliency of net 13 to enhance the cushion property of the cushion 
structure 10 superior in elasticity without causing any local difiference in the cushion 
property. 

[0035 J 

During the manufacturing process, the net 13 retamed in place on the support 
bed 22 is stretched by the quadrilateral frame 10a pressed thereon and rolled up at each 
side end portion thereof on die elastic frame body 1 1, Subsequently, the mountmg 
plates 14 are festened to each frame portion of ttie rigid frame body 12 to retain the net 
13 in the stretched condition. 

[0036] 

Thus, the net 13 can be accurately rolled up on the elastic frame body 11 at 
each side end portion thereof without any restriction thereto and stretched on each 
frame portion Ua of the elastic frame body 11 with high tension, and the tension of the 
net 13 can be adjusted by the pressure force applied to the frame 10a. 
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[0037] 

Althougji in the foregoing second manufacturing method, the frame 10a of 
combined structure composed of the elastic frame body 11 and rigid fi^e body 12 is 
adapted to the cushion structure, the first manufacturing method is adapted in the case 
that only the rigid frame body is adapted to the cushion structure. 

[ Brief description of the drawings ] 

Fig. 1 is a partly broken perspective view illustrating a bottom of 
a cushion structure in accordance with the present invention; 

Fig. 2 is a plan view iUustratmg the bottom of the cushion structure; 

Fig. 3 is a partly broken perspective view of a rigid frame body used for 
the cushion structure; 

Fig. 4 is a perspective view of a net used for the cushion structure seen from 
the front surface ; 

Fig. 5 is a plan view of a manufacturing apparatus of the cushion structure; 

Fig. 6 is a sectional view taken along line 6 - 6 in Fig. 5; 

Fig. 7 is a side view of a clamping mechanism in an inoperative condition of 
tiie manu fa cturing apparatus; 

Fig. 8 is a side view of the clamping mechanism in an operated condition; 

Fig. 9 is a plan view of the clamping mechanism in an operated condition; 

Fig. 10 is a schematic illustration of the manufacturing apparatus in 
a condition inmiediately before used for manufacturing the cushion structure; 

Fig, 11 is a schematic illustration of an operated condition of flie 
manufacturing apparatus at a first step for manufacturing the cushion structure; 

Fig. 12 is a schematic illustmtion of an operated condition of the 
manu&cturing apparatus at a second step for manufacturing the cushion structure; 

Fig. 13 is a schematic illustration of an operated condition of 
the manufacturing apparatus at a third step for manufacturing the cushion structure; 
and 

Fig. 14 is a schematic illustration of an opemted condition of 
the manufacturing apparatus at a fourth step for manufacturing the cushion structure. 

[Description of Reference numerals] 
10... Cushion structure, 11... Elastic frame body, Ua. .Frame portion, 12. ..Rigid 
frame body, 12a. . .Upright portion, 12b. . .Flat portion, 13 . . .Net, 14. . .Mounting 

piateji5„.Boit, 20.,,ManufarturiiigBpparatuS5 ZImSuppoHW 22M,rre55Urc 
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bed, 23,. . Clamping mecliaiiisin, 23a,., Support bracket, 23b... Clamping lever, 
23c... Operation levei; 23d... Connecting arm, 24.. .Pressure mechanism, 
24a. . -Support bracket, 24b. . . Pressure lever, 24c. . .Operation lever; 
24d. . . Coimecting arm, 24e. . . Rubber plate. 
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